students in 1883 and although small was eager to expand. In 1884, a chair in biology was founded and awarded to D'Arcy, although he nearly didn't apply at all after learning that one of the other candidates was a young botanist called Patrick Geddes.
Another great interdisciplinarian, Geddes would return to Dundee four years later to occupy a specially endowed chair of botany in D'Arcy's department, and the two men would become strong allies.
Student numbers started small (D'Arcy had just two students in his first class), but quickly started to grow, particularly after the founding of the Medical School in Dundee, which D'Arcy also did much to bring about. As well as teaching biology students and medical students, he was soon teaching arts students from the Dundee Training College, giving him a taste for interdisciplinary teaching which he evidently relished.
D'Arcy quickly acquired a reputation as a wide-ranging and increasingly eccentric teacher. His successor in Dundee, Alexander Peacock, recalled: 'Fortunate were all who saw him use sketches, bits of paper and string, and soap bubbles to explain the mathematics of the honeycomb, the nautilus shell and such like recondite things' (Peacock 1960) . One of his later students in St Andrews recalled:
You didn't learn Zoology, but you were educated. You learned a smattering of Latin tags, and you appreciated the immeasurable beauty of the tiny Foraminifera, whose minute chalky shells make so much of our ocean floors. You learned of Aristotle's views on the sea-urchin: and the story of Palolo worms that congregate regularly in the warm seas off Samoa was a fairy story, not merely a useful reference to the migratory habits of the lower animals. Even anatomical differences had their beauty; the fourth tooth of a crocodile fitting into a notch in the upper jaw, and not into a pit as in the alligator, was a fact to be gloried in, not merely to be learned. One felt that God was the Creator, and the wonder was never lost. One knew the beauty of the whole animal kingdom, and one was not limited to learning minute details about single animals (Harris nd).
D'Arcy admired the German universities for pursuing 'the idea of Universality of Knowledge' and he deplored the fact that in Britain 'our Universities are limited to the teaching of a somewhat meagre array of subjects, of what is obviously necessary, of what will attract what we choose to call a respectable number of students, in a word, of what may be said to pay (Thompson 1903: 9) .' He passionately believed in giving students as great a breadth of knowledge as possible, telling them if you dream, as some of you, I doubt not, have a right to dream, of future discoveries and inventions, let me tell you that the fertile field of discovery lies for the most part on those borderlands where one science meets another.
There is a cry in the land for specialisation… but depend upon it, that the specialist who is not reinforced by a breadth of knowledge beyond his own specialty is apt very soon to find himself only the highly trained assistant to some other man... Try also to understand that though the sciences are defined from one another in books, there runs through them all what philosophers used to call the commune vinculum, a golden interweaving link, to their mutual support and interpretation (Thompson 1903: 9) .' It would be precisely this interweaving link that D'Arcy would demonstrate so powerfully in On Growth and Form. But with so much work involved in the running of his department, building up an extensive Natural History Museum in the College and teaching both day and evening classes, D'Arcy struggled to find time for his own research. The seeds of what would become On Growth and Form (published in 1917) were sown as early as 1889, when he wrote to one of his students: 'I have taken to Mathematics, and believe I have discovered some unsuspected wonders in regard to the Spirals of the Foraminifera! (Thompson 1889)' D'Arcy became increasingly convinced that the laws of mathematics could be used to explain the growth and form of living organisms. But when he first shared these ideas with others, the response was discouraging. 'I confess I am not very much attracted by the line of work, and doubt if it's likely to be very fruitful,' his Cambridge mentor Michael Foster wrote in 1894. 'I suppose everyone must admit that there are 'laws of growth'… but after all one does not feel sure how far this is really admitted' (Thompson 1958: 89-90) . One of D'Arcy's assistants, Doris Mackinnon, later recalled that 'he had no thought of writing what was in his mind… he would walk up and down the Laboratory thinking his thoughts aloud and discussing his 'heresies' with her (Thompson 1958: 161) .' It was 1908 before he published anything detailed on the topic: a paper in Nature on 'The Shape of Eggs and the Causes which determine them' (Thompson 1908) . In 1911 he raised the subject at the British Association meeting in Portsmouth, claiming that 'the form of an object is a 'diagram of Forces',-in this sense, at least, that from it we can judge or deduce the forces that are acting or have acted upon it' (Thompson 1911a: 423) . This powerful visual metaphor, restated in On Growth and Form, would become one of his most influential ideas.
By that time he had already been asked by Cambridge University Press to write what he initially described as 'a tiny book… on Growth and Form (Thompson 1911b )'. After completing the first draft in 1915 he was forced to confess to the publishers that 'the little book… has now turned out to be a work on a much larger scale (Thompson 1915a )'. Partly due to wartime paper shortages and partly due to D'Arcy's insistence on numerous last-minute changes, the book was finally published With interests such as these, it is no surprise that many of the people whose work helped to shape On Growth and Form were also great interdisciplinary thinkers.
Above all, Aristotle and Goethe were D'Arcy's biological heroes. It was Goethe who introduced the term 'morphology' to define the study of form in living organisms, although (as D'Arcy was quick to note) he 'ruled mathematics out of place in natural history (Thompson 1917: 2) .'
Other influences were of more artistic significance. They included Ernst Haeckel, the German biologist whose extraordinary illustrations of radiolaria in Art Coded Chimera is a fascinating example of an interdisciplinary project involving art, science and illustration, led in 2010-11 by sculptor Bruce Gernand.
A senior research fellow at Central St Martins in London, Gernand's interest was in the process of form-making as much as its final outcome. D'Arcy's transformation diagrams became the starting point for a project to use computer modelling techniques to morph different animal forms as a way of exploring sculptural form-making, using the ancient idea of the chimera as a way of linking art and biology. Rather than revealing the mathematical relationship between two related forms, Gernand sought to use animals that were culturally rather than taxonomically connected, such as tortoise and hare, or cat and crocodile. The project involved both the physical and the virtualtaxidermied museum specimens were scanned in 3D and the digital forms subjected to various computer morphing techniques, which in turn generated rapid prototype models of particular stages in the transformation process ( Figure 6 ). It is hoped that, through initiatives such as this, D'Arcy's work will continue to inspire science, imagination and the illustration of knowledge for years to come.
The waves of the sea, the little ripples on the shore, the sweeping curve of the sandy bay between the headlands, the outline of the hills, the shape of the clouds, all these are so many riddles of form, so many problems of morphology, and all of them the physicist can more or less easily read and adequately solve: …but it is on another plane of thought from the physicist's that we contemplate their intrinsic harmony and perfection and 'see that they are good' (Thompson 1917: 7) . 
